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Meirovich et al efforts, there is stability in medical students' empathy and PC during the preclinical stage [4] [5] [6] [7] [8] [9] and a decline in both of them throughout the clinical years. 2, 5, [10] [11] [12] [13] [14] The relationship of students with their tutors plays a key role in students' learning. 5, 15, 16 "The learner-teacher relationship is as central to medical education as is the patient-doctor relationship to medical care." 17 Kurtz et al 7 and Kern et al 8 state that the skills required to communicate effectively with the patients are the same as those required for teaching. This has led to a call for instructing tutors of medical students how to be more learner centered (LC)/student centered in their interactions with the students. The concept of LC (as well as PC) describes an interpersonal orientation in which people in positions of authority (such as educators or clinicians) encourage sharing concerns, expectations, preferences, and desires for information, while "teacher centered" (as well as "disease centered" or "physician centered"), and promotes dependency, passive reception of information, and more control by the person in the position of authority. 18 The LC model emphasizes the importance of supportive classroom environments that foster positive, caring relationships. It refers to environments that pay careful attention to the knowledge, skills, attitudes, and beliefs that learners bring to the educational setting. The student-tutor relationship is a central part of the LC model and requires expertise in group facilitation skills. 19 This approach is characterized by a collaborative relationship between the teacher and students, where all participants are actively engaged in the content and process of learning. [20] [21] [22] Teaching PC through observing excellent faculty physicians as role models in the clinical years is considered to be the preferable mode in medical education. However, little evidence supports the effectiveness of small-group tutors as faculty role modeling. 6 Although in small groups and problem-solving groups, teachers are requested to provide students with an active learning environment. They tend to teach in a teacher-centered manner, taking an active role in guiding the teaching, while students take a passive role in learning. 21, 23 The aim of this study was to test the effect of LC tutoring on the empathy, the PC attitudes, and the behavior of students.
Participants and methods
A cohort of 55 students was divided into eight groups with up to eight students per group. Written informed consent (in Hebrew) was obtained from all study participants. All the group tutors were coached in small-group teaching methods. In addition, throughout the three preclinical years, tutors of two randomly chosen groups received coaching in LC small-group instruction and tutoring methods. The experimental group of students was tutored by two tutors undergoing LC pedagogical mentoring. The control group was tutored by six tutors who were only coached in small-group teaching methods.
The study was conducted through the course "Exposure to the Medical Profession" (EMP) at the Technion Faculty of Medicine in Haifa, Israel, in a 6-year baccalaureate-MD program. During their first 3 years, all students attended a course in EMP, introducing students, from day 1, to the full range and complexity of health, illness, and various medical environments. A significant component of the course was that the facilitators' behaviors demonstrated the values and attitudes we wish our students to assimilate. The course ran weekly for 3 years, one semester/year, and was largely experiential. Throughout the 3 years, the students remained in the same small groups with the same tutors. The teaching strategy for the course involved interviews of patients, health personnel, and health professionals in diverse medical, clinical, and community environments. Following each session, debriefing, feedback, and free group discussions were held, in which the students were encouraged to reflect on their own behaviors and attitudes. They also discussed the advantages and disadvantages of different approaches and environments to professionalism and doctor-patient relationship.
Participants
The study participants were 55 medical students during their first three academic pre-clinical years -2003, 2004, and 2005. Their average age was 22.9 years (21-29 years), and 46% (n=25) of them were women. No significant differences were found in the background and demographic variables of the members of the eight groups participating in the study. The experimental group of students was those tutored by tutors who were randomly chosen to undergo LC pedagogical mentoring, and the control group consisted of students whose tutors were not coached in a LC pedagogical manner.
Instruments
Empathy was assessed with the Jefferson Scale of Physician Empathy for Students (JSPE-S). 24 The JSPE-S is a 20-item instrument using a 7-point Likert-type scale, from strongly disagree to strongly agree, with ten items that are reverse scored. The mean JSPE-S total score was calculated. The range was 20-140, with higher scores indicating higher empathy. The scale had been validated and shown to be a reliable tool. 11, [24] [25] [26] PC attitude was assessed with the Patient-Provider Orientation Scale (PPOS). 27 The PPOS is an 18-item instrument, which uses a 6-point Likert-type scale from strongly disagree to strongly agree. The mean PPOS total score was calculated 
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Student-centered tutoring for patient-centeredness and empathy and ranged from 1 (doctor centered) to 6 (PC). The scale had been validated and shown to be a reliable tool. 28, 29 To assess the students' behavior, we conducted three simulations of doctor-patient encounters at the end of the third year. Thirty-two medical students participated in these three simulations with an SP. During these simulations, we analyzed physician-patient communication through a Hebrew translation of the Roter interaction analysis system (RIAS)-coded audiotape. 30 RIAS provides a framework for understanding the communication dynamics between patients and physicians during a medical encounter. It has been utilized in a variety of countries, including Israel, 31 and provides high levels of reliability and validity. 30 We used RIAS to evaluate nine aspects of the medical encounter:
1. Open-ended questions -the percentage of the student's open questions. 2. Closed-ended questions -the percentage of the student's closed questions.
Gathering information -the percentage of questions
(open and closed) of the SP and the student. 4. Building a relationship -the percentage of positive/negative/emotional/social statements of the SP and the student. 5. Positive-talk score was calculated by dividing the total number of interest/attentiveness, friendliness/warmth, responsiveness/engagement, and sympathy/empathy statements exhibited by the student by the total number of student statements. 6. Negative-talk score was calculated by dividing the total number of disagreement and criticism that the student exhibited by the total number of student statements. 7. Psychosocial talk included lifestyle and psychosocial talk by students and SP during the course of the encounter. Patient-centeredness and doctor-centeredness scores were calculated based on the method used by Ford et al 32 and Mead and Bower. 33 8. PC communication included the total amount of psychosocial talk by both students and SPs and all partnership-building, legitimating, emotional, and clarifying behaviors made by the students during the course of the encounter. 9. Doctor-centered communication included the total amount of biomedical question-asking, directive statements (instructive/guiding talks) made by the student, and information-giving by students and SPs during the course of the encounter.
We used SPSS (SPSS Inc., Chicago, IL, USA) for Windows 11.5 to examine the data, the Student's t-test of the mean of total JSPE-S and PPOS scores and RIAS for the group, and Spearman's correlation between third-year students' JSPE-S and RIAS and PPOS and RIAS.
Results
The study comprised a total of 55 students each year. Of these, 32 students were included in a simulation of medical encounters at the end of the third year (58.2% of the basic cohort, 84.2% of the third-year cohort, n=38). A significant group difference was found for three of the RIAS categories: "building a relationship" and "patientcenteredness", where the mean percentage of the experimental group was significantly higher than that of the control group, and "gathering data", where the mean percentage of the experimental group was significantly lower than that of the control group (Table 1) .
A significant correlation was found in the experimental group between empathy and "positive talk" (ρ=0.66, P<0.01) and between PPOS and three of the RIAS categories: "gathering data" (ρ=0.46, P<0.05), "psychosocial talk" (ρ=0.44, P<0.05), and "patient-centeredness" (ρ=0.43, P<0.05). A significant negative correlation was found in the experimental group between PPOS and two of the RIAS categories: "negative talk" (ρ=-0.47, P<0.05) and "doctor-centeredness" (ρ=-0.43, P<0.05). Two significant negative correlations were found in the control group: between empathy and "patient-centeredness" (ρ=-0.51, P<0.05) and PPOS and "negative talk" (ρ=-0.44, P<0.05; Table 2 ).
No significant group differences in empathy and patientprovider orientation were observed (t-test, P>0.05; empathy 
Discussion
Our basic hypotheses were that student-teacher relationships serve as a model for patient-physician relationships and that a parallel process exists between tutoring and medicine. We found three important differences at the level of students' behavior between the experimental and control groups. The students of the experimental group were more PC and received higher scores at "building relationship", but were lower at the "gathering data" category in comparison with the students of the control group. This can be due to the shifting of the experimental group's tutoring style from "expert" to "coach", while the control group's tutoring style remained expert. Our findings show two links between empathy and behavior: a positive link of "positive talk" in the experimental group and a negative link of "patient-centeredness" in the control group. Five links were found between PPOS and behavior in the experimental group: positive links of "gathering data", "psychosocial talk", and "patient-centeredness" and negative links of "negative talk" and "doctor-centeredness". Only one of these links, "negative talk", was found in the control group.
The connections found in the study between empathy and other behaviors, as well as between PPOS and behaviors, are in accord with the previous studies. 5, 11 The "positive talk" category of RIAS refers to students' statements of interest/attentiveness, friendliness/warmth, responsiveness/engagement, and sympathy/empathy during the simulation. This aspect of the medical encounter refers to the ability to combine an understanding of the patient's inner experiences and perspectives with a capability to communicate this understanding to the patient, which is defined as cognitive empathy. 11, 12, 33 The LC approach expands the students' components, which are similar to three of the six components of the PC care model of Stewart et al 34 : 1) "exploring both the disease and the illness experience"; 2) "understanding the whole person"; 3) "enhancing the patient-doctor relationship".
It is possible that the lack of connection between empathy and behavioral categories in both groups is due to the complexity of empathy. Neumann et al 35 suggest a synthesizing theory of empathy based on a multidisciplinary empathy theory: empathy as an affective event, empathy as a cognitive event, empathy as a behavior, empathy as a requirement for social support, empathy as a function of sex differences, and neurophysiologic indicators of empathy. Analyzing these connections in light of the theory of Neumann et al 35 can reveal variations in the connections of the different aspects of empathy over group. In contrast, our results could be due to failure of the EMP course to achieve its goals. It could be due to the lack of routine reflection methods and lack of continuity in relationship between the tutors and the students since the course is conducted only one semester per year. (Incidentally, this has been modified and the EMP course now runs for two semesters per year and includes routine reflection.)
The LC educational approach had an effect on the student's behavior rather than on their attitudes and empathy. Maybe role modeling alone is not sufficient to create a deeper effect. The parallel processing of tutoring and medicine is very complex and includes many variables that were not investigated in this study, such as processes of association between attitudes and behaviors, processes of transfer of skills, the characteristics of the tutor's behavior as an agent of change, the students' perceptions of the tutor as a role model, the perception of students and tutors about parallel processing, and whether there are differences in such perceptions between students studying in the framework of different pedagogical approaches.
Tutoring style alone is not the sole component, and may even not be the central one, influencing empathy, PC, and 
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Student-centered tutoring for patient-centeredness and empathy behavior of the students. Other possible associated components are the organizational culture of the medical school, stressing efficiency and time constraints, a biomedical-oriented curriculum, the medical school's "hidden curriculum", exposure to other patient/physician relationships, distress experienced during the academic years, 10 and the explicit and implicit messages that the students receive during their studies in general and in the EMP course in particular, where the students are exposed to a number of other patient/physician relationships besides that demonstrated by their tutors. This aspect is expressed, among others, in the amount of exposure the students have to medical interviews conducted by the group tutor with various patients and under various conditions, the extent to which students have opportunities to reflect and receive feedback regarding their learning and interviews with patients, and the development of a mentor-student relationship between tutors and students.
The LC approach to teaching empathy and PC requires a shift in curricular focus and faculty development by: 1) explicitly stressing the parallel process of tutoring and medical interviewing; 2) explicitly developing role modeling as a central element in the tutoring process; 3) developing a culture of good interpersonal relationships in the educational environment of the faculty and the course; and 4) developing tutor training and student support programs.
These recommendations are in accordance with the findings of the studies about the two key components of successful PC education: providing support relationship through studentcentered training and integrating reflection into training. 5, 14 Our findings should be interpreted with caution due to the small number of students from each group. Generalization of the study is limited because the data were collected from a single medical school, where the curriculum includes the EMP course taught during the three preclinical years. Another limitation of the study is that the number of students who responded to the questionnaire declined each year. The small number of students in the simulations in each group may also have affected the significance of findings.
Conclusion
This study tried to meet the challenge of teaching empathy and PC medical practice through a LC tutoring/teaching process. It is based on the belief that teacher educators have an obligation to "practice what they preach". The main innovation of our study is the attempt to influence students' empathy and PC by faculty development. All the tutors chosen to instruct in the EMP course were recognized as good role models; two of them were "enriched" with LC tutoring. The study indicates that the LC approach supports two of the RIAS categories and the links between some behaviors, including patient-centeredness and the PPOS. These categories correspond to the concept of "clinical empathy" 36 and "PC care". 5, 34 The first refers to "the skill of recognizing a patient's emotional status and responding, on the spot, to the unique needs of the patient to promote better clinical outcomes". 36 The second refers to respectful care that explores patients' problems within a broad framework (physical, psychological, and social); responsiveness to patients' preferences, needs, and values; and sharing power and responsibility. 33 The LC approach to teaching patient-centeredness relies on students' reflection abilities and their relationship with their mentors. It seems important that facilitators be enriched in the LC teaching approach, a concept that acknowledges the student-teacher relationship. In order to develop empathy and patient-centeredness in medical students, we recommend developing role modeling as a central element, together with a culture of good interpersonal relationships in the faculty.
Further research is needed to explore which behaviors are associated with empathy and patient-centeredness. We propose adding layers of communication, such as body language and the patient's perception of the students' empathy and PC.
Because the behavior measurements were performed at one time point only, we did not follow behavioral changes over time. Further longitudinal research is needed to follow cohorts of students throughout their clinical medical studies, as well as during their internship and residency years, regarding their empathy and behavior in medical encounters with SP and real patients.
